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fe^ri: t««i:-r -sit** i 

[ft** 8] *lt#±Kl**S*l [1-10 0] #fl|;BfL<tt [1 1 
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[ff#3C9] K«<*_klC7g/£2*i [1-10 0] #|6l3f L<» [1 1 

-2 0] -%fa(D^-fti,fr& >) 0. 2m&±X'2 omMT&ftmKWM^t-jsm*: 
^■T^Xgi:, tfffBSBPSI$*^®S*K^*tcj:oTWiBWPa5©ftiatciS3pfT 

J:y««lifc*j«^6XSfe«+*ii:«:W«i:-t454 i #f*tl/--!f--©«a*«S 
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o 

[0 0 0 1] 
[0 0 0 2] 

[^3fe©t*ffi] 

^£##&SS4xs;ii:##<*T*>*iT^£. t77^^IIi:i* 

H»T'#g|5plO-312971 ^&*T*tt. ft&til'saaHRMjftA (ELO: epitaxial 
lateral overgrowth) &3a-&;fo-ti:T ^So JglC, gM'J fA*®^**!/- 
if - ?: ^dot" S # *£ i: L T , MM-Bk Ciot H&W tff 3 S iMW 
*««*»#e>nT;B»;, r®J:eii5:8fB«Ali#Wl 1 - 3 1 2 8 4 0-*& 

[0 0 0 3] 

Wfe, 86, jSft©*ft©»M6f>f*- K-"MM*f*l/- ; !f- 
•7It*SifS:i«t5Ii:^T't, ^©^©SS^St 
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^^^©ffSfctfitfe'btiT^S. fcis, ^^iffl^tf, g-fb#>£ 

ttB, Al, Ga, In, TaSIIIitt, V&fC N U 
Mffll%aftfl<ttlx 1 0 2 0 cm 3 J^T©*i»&©*iA 

So 

[0 004] 

S**Hfc:*IBK:«&-f zfcfc^rtBi:**. L^b, -£©«tciSttJi&if©5§3fc 

[0 0 0 5] 

±5*©#n§¥ 11-31284 o-9^MicBtta«iettfl:3tru fA*® 
4M*flsu-tf-£*©»»#SsK:a3v*TO:, *ft*tt«iRvx*©Wn»©i*«tM> 

gp tc*stta#?v x * $ *i, «$: o t ^s-r & wf m s #?§mk©*{ 

JSJcmsSfcifc* 3it5fc&©Wffiffi^£LT#Jffl$;ftT^.S(cigg--f, 

ICfcfcSffi (1-1011) #3l*lT, Sffie^lt-€-©^©W3KtttC'»tvT^S 
[0 0 0 6] 

fit-, *ftm\mmo>&.mmte9kmzmfr, ^©§?jt©fc»©xs«=fci©» 

$-&-rfCHa«fe*^©*gS^R6S:<S^T'g, SoSgjt±©|f^ft(c«nfc^# 
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it & s«f & ^ £ & a m t -r * . 

[0 0 0 7] 
[fBg£#ftt--&fc«>©^] 

[0 0 0 8] 

vx^^mu -^©BiPSi$^e 5 a^s{cj;oTieiS§!S:#e'^»^«*^ss 

<o«»bfc*S*liffc=PJfflLT*l**aff 9y K*, fgttM. sr;f2*ta? 

[0 0 0 9] 

CI 1-2 0] #r6j3gb<« [1-100] 
tt, [1 1 -2 0] #|*3fL<tt [i - 1 0 0] #ffl©^-r*l*><fc»J 0. 2^ 

ffl|gP8P©Wffl«#:frratc¥«fc«*S£*-r* J:^c»jaa*ife*»fltJi w 

S * i Tf fe ««r * i i: i* * , Ati&ifS««bT^«ti/ 
- if - & 93 it + * 3 1 %» T*£ S . 
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[0 0 10] 

[11-20] #rsmL<i± [i-ioo] jjfttzix. ¥m<*mt:m 

fc, [1 1-20] ^|6l^L<tt [1-1 00] #fa<Z>^1T*i*».fcy 0. 2g« 

[o o i 1 3 

[0 0 12] 

£«®T-£S„ ftfaV*-«£. IS#i:UT«n*rfc#T**<&©14, *7r-f7 ( 
A 1 2 O 3 , Affi, Rffi, CmZStio ) , SiC (6H, 4 H, 3C fc-^tf. 
), GaN, Si, ZnS, ZnO, A1N, LiMgO, LiGaOj, Ga 
As, MgAl 2 0 4 , I nAlGaN4^e>*5M*ifT$ l J, #;£b< 
» rft & ©#»** & ft* A*ft**«* tt&#,H*««T*& y , J: »J #* L < 

A (GaN) *ft^***#©«-»fertt*S-«:*»^K:#<*'J«a5*lTV^*Ciif 
fe±BfcLfetf 7 r-f7lt*&«v**r 3©i#-{=!-©»«£®£ LT 

©Cffitt, 5 7$M6auD<eHT«^fcffi#tt&-£fc*©T»*. ¥*ttM©JR 
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[0 0 13] 

mt^itm^miK., BeMgZnCdSM^*m feiOtBeMgZn 
Cd 0*fb^4MM*ttfcif##* LV>. £fc*¥##*&fc**&BJ»fcbTtt, 
«*.tfl I iayMb^flMPfcft&ffi^SifctfT?*, XCttMftifUfA (Ga 
N) 3Mb^*¥##. Sft7*^*A (A IN) *"ft-&4fc¥#fc, a-fb-f>s? 
(InN) ttffc-f >VVKiSV *A (InGaN) *fb^ 

gfb7;i/^->7A#y ?a (a i g a n) *-fb^* i f & #*«:»*b< 

fflGaNl&MbttAv^ fcfc, #?§IJ!tC;i3V*T, InGaN, AlGaN 
, GaN&iftt^-TL%, 3^igH©*> 2 7caSfi(0*©fi'lfc*» i f s #<*S:»'r© 
T?ttJ5fc<, M^InGaNm I n G a N©f£ffl &IIHbS-&&^4glB*??©!8 
*©A l, ■ecDflfi<z>5F«*S:^ , Tfv^'r : b*«W©<6HT*Sr.i:ttv>e»*^ : fei 

*KV*. SffitC^IR^fC^fiB^B^tt, SffiK*fbT 5 TJrM 6 ^©^HT'M 

V^fcffi^ffiSr^tf^CD-e**. ^Z-T'^mfflm^. mtqsillZB, Al, Ga. 
In, TaJIHStU V^lCNS^tffb-^»S:»b, 1 %J£*F*J5g U 

<ttlxl 0 2 0 cm 3 J^T©^M#l©zBAS:-S-tf^-& : fofe-S„ 
[0 0 14] 

ft, «Atf**bfcMft^4MMBJ**» (MOCVD (MOVPE) «) *>a?H 
XtT*^J/-JS (MBES) fcifCDSCffiJ&g?*^, A-f K5-f FftffiAfttt (H 
VPEgfc) Sr^V%SZli:*«T?^*. -e<Z)«f T*=foMO V P E ffi{C«fc S ®&{Cj|g 
i&ttOD.av^ODtfWiitl.S,, MOVPEai-tt, Gay-^tltTMG ( h V 
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*^;i/#U 9A) , TEG (f'JIfMUfi) , Aiy-XtltttTMA 
(hy^fA-T^^-fA) . TEA (h'Jlf^T^^-'JA) > InV-X 
fcbttt, TMI (hy/fM^^fA) > TEI (biJlfM>Jf>A) 

-;i/v?"*^"?20 , z n-efetiifDEZ (yif^y > ? ) & £*©#;*.#*6J§ 

$4x^o MOVPEST'li, r4x"?> 6 0 0° CJ5U:lCiinlS6£*lfc 
««(D*It:MlT, ^X&^tSiiltCJ: InAlGaNM^W 

£ x tf # * 5/ * * j£* a * <5 r i: # t? £ £ „ 

[0 0 1 5] 

#Ji J&S K «fc o T Ji?f£ £ *i £ „ v^i' ± (c L < tt*#_t 
-ft ^> U n > JR^^f fc 5/ U n if ©ififi»)R^ e> & s v x ? s *i •& . 

[0016] 

mz.\imm&mit&m%m&&m cmocvd (movpe) m 

^m-m^mtlris-m (MBEj£) *if©«ffi«««S^. A-f K9>f K^ffifS 
AS (HVPES) fcj§v**£i:#-e£*. 

[0 0 17] 



8 



ffi!E4# 2002-3008377 



#2001—061837 



McD^SHa, #£L<1± {1-101} ®3gb<tt {l 1-22} B£fettz: 

-»^!)^e»^i^ttali^:«^T■f n-enww-r «Bfe* y . «*.tttMfc8FL < 

{1 1-22} ffiSfcli {1 1-22} ®{C^jffWlC^«^ffiS:^a(C^-r-5 
SilbTSS&tf {1 1-2 2} HB\ C+W<0±K»Rj**bfclRK:ja&*lS 

WHt (0 0 0 1) T'S>-S„ 
[0 0 18] 

^tCtt, Sffi_h, Ga^^N^.©3K> KSS:^2*fctt3 £ C -ffiC9#CfC# < 

KSSUiSt^^tiCDfcfc.S. Will c + ffiS:i®lc*-r^-!J-7r-f T»«(Cg 
ft*>&l**bfc»-&, -^c*;t/y&S©gft*©*fflttc+HK&5#, mm 

JC*fU «^feS®T*tt*J>&< £%-*U-t<D#> F-TfKr&'rszfctCfca. « 
[0 0 19] 

IM«vx^fflx h^-r^©B8PSP©S#^l^^ [11-20] ^ft^L 
<tt [1-1 00] # ft T* ¥##:*£l»n»©£#;fr|6Hc¥fTfcStfi 
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*mtZ>£ : !)\Z&%\ZJ&&,-$-Z>Z. [11-20] J^l< 

[1-100] *j o. 2sjw±t-2 om&,y<Dnmc.nm^ 

# ft & * # # 14 1 -t Z> * b 9 -i IC m P L H§ P §P & * © (C ffl v \ 5 
WP»©«*^I4A^ [1 1-20] *|6l^b< It [1-100] XmcD^H'tlfr 

«ty, -r^Tv%s#isi^o. 2M*«©«^T'ii, 5&£;&ft©-f*x#&^ [i i 

-2 0] #fa^l,<t± [1-10 0] 1jfa*<D^<DlLmvm&yt<Dm.\ft*:7si-*\Z 
[0 0 2 0] 

fc^riz-/ h#^^«a9LT^-5i:. *«if-e»*siiicD«*ttAll'r»yc + 
ttI®^*lfHiMi«7 oo~8o oriif^o rciastttT^^-y©^ 
^ft>TinGaN«ya»c»Lfei«t«aahfc. $e>tc^©±, m«k 

-•^«©fiKS«ffili— ISfCA FMl^;]/T?©*®:tKJeS#jgV*#, Sffi©fi&*{Cj; 

, o. 5- i Ame*©a-*«TW*-r*£fc#T»s*#, c+ ®©±{c^«b 

[0 0 2 1] 
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ffctf'J ?2*9Mfc^fe¥^#StC<fcoT«lf»U ^-©±JC I nG a NlSfittlh 

»tt*Tf»* I nGaNlU 1 G a N«T'*tf« £ft>#fl£ttlC A lGaNf 
«^^--&ri:=bnitgT'S>^A^ (SQW) «JS, (D 

qw) mm. #m*^#f? (mqw) mm.^n<DMJ-^mm^Mbt^^<DX' 

MStlS. I nGaNSilbfeS^rtCti, 4ffcR»Xg±%>«3ftl,* 

vMBfi£&»;, *?-©»3fc4*tt«:&<-r 5It*<tl5. $e>icr©InGaN 

•r-SlCtt, *§&cfncMg, Zn. C, Be, Ca, B a4f©r?t^^-^« 
[0 0 2 2] 
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[0 0 2 3] 
[0 0 24] 

±<&tt#«?>, mmiz&^m®*z*:ftvt-m%k<D9mzj&&.-tz>z. t&x%z. 

[0 0 2 5] 

T§S„ 3E(CI nG aNm&m*m^Xg>&lt?Zt-MZte. -f-^Hcl n #*£H, 
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MfBt^TNAODG a*^<©3tf> K©&teif A. £ M [&HC & 5 #> (C C + ® £ 
[0 0 2 6] 

[0 0 2 7] 
[0 0 2 8] 
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iz j: 5 £ mm -t z> r t & Rite t? & & . 

[0 0 2 9] 
[0 0 3 0] 

i <D$mmm 

a i <Dmmffi(D&wtimiRm&m<Dmn&<nftm*ix?mT*2b y, 01 ©«»?^ 

[0 0 3 1] 

1 2tf]&f8.2ti2>„ 3t#l l«, A^^{cti^©±ffi$:CHi:-rSi?-7r 
L£«ig#T*&3., I^Y^i' 1 2 1C&X h7-Y ^ICggPLfcgSPgPl 3^1/ 

Ml 7&ff*.&liAM&H&&<blC [1-10 0] #|6j;grb<tt [11-2 
0] ^I^ItStvSo 
[0 0 3 2] 

£©J:3K)M*^««<DWn»i 3*^iRStvfci:r5T% 0 1 ©«»rifl§S©# 

HKLnVrj^tC, IjRMlCj: »J S/U n> a Njf 1 4#*jatS*U * 

©-hlCjgtt* InGaNll 5#«J*S*U fffllnGaNfl 5 ©±(C 
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tB-t&^SMfcST-fcy, a^swic{i^©^i 7&^pgpi 3©s#*i6i-r 

<S*>-&H "Pa #1*1 «fce>lC{SS-rS 0 ZKD^if&l 7©SSffi!UCtt*g&M# 

£©«»IifcJ:SiB ( {1-101} IB) SKB {11-2 
2} ffi-C'&V. M1R}££kmzi$&feLTW.}&2fr2>WT*&2>. BBPSPl 3 <DMm 

[0 0 3 3] 

02&mi!8l 7©W{B!HCj£/£$*lfc#(£Ml 8©-*SSLT£V, A FM ( 
ffil-ffljimU&t : Ato«ic Force Microscope) ICJ: o T#ej tlfcftfgiK^©—^ 

i 8a*wtitv^. /h;*fc««i 8 b, i 8 c-&imw&mzi&^m\zte 

#^ /JnS^M^cI 8b, 18 c&mM*J&F8.Vt-W>-0tlzmm&Af%O>3rVVT 
[0 03 4] 

M&W 1 8fcfc£tC2/Un>K-:/4>GaNjgl 4 CD®-&fBf*^ -?-©_t 
nGaNfl 5 ^V^* S/<7 A K-^©G a Nf 1 6tti"Ja> 
K-^GaNll 4©i£ilffi©j£ l 6tt#it^El!fc;*n£fci?>, «£f® 1 8 (Co 
V>T-B-&-rS I nG a Nil 5 *?>V A F-:/©G aNfl 6© 

Mffiffii: LttiSr i©<fce»^««|l 7©MWc^j£;**ifc$C£f 

[0 0 3 5] 
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[0 0 3 6] 

H3©«»riSS(D£fflI{c^-r«fcdlc, ig^fSSiulcfc^Tli, t7r^7 

T*«-htC K-^G a NlMi"J3> K-^OG a Ng?:i»I 

L£«jgftT3b£ 0 IftV^i' 2 2lCttX h ^^tffCggP Ufcl&PglS 2 3 #U 
^xhvx^ (JD^jgg^ 7 * © x. >y ^ y V (c i »J a lv & . *mmj&M (C 13 
VNTti. !9Di2 3©*^*l«g-r^fc^Siatt0*t*lRlT'^>*J> i©t#ftW: 
W.m2 7£4M;it&KrftJft£fcHS£:ti>fC [1-10 0] # L < [11-2 

o] #maHt?*i*J:»J0. 2K«J:^2 oSJ«T©#«£tt«^fe#fri:;**i 
•5. 

[0 0 3 7] 

r©<fce>lCi»I*VN^OMPS15 1 3#^/£3*ifc£r5T% ffi«>«tt«ti: 

aN!2 4)!iWSn, f 0±tcSttli:4S I nG aNf2 5^3^ ^ 
©I nGaNi2 5 ©±{C teM^^M? 9 >V KM £ ITS ^ t>tlZ> V ^ * 
AK-^0GaNl2 6«^Sn6. J> 'J 3 > K- 7© G a Njf 2 4 tt, MS 1 
KJfi: LTflSfg-TS 'J , S^St*tcti-e©^2 7 

®M2 7% [l-ioo] *^b<ii [11-20] *i&j©v%m^<fc*; 

0. 2S£{±T2 0SJaT©#«e^«^fe^[6j(C®*$n«» o BS0«t*tt [ 
11-2 0] ^Kl^e>*«j5S-ftlfe«IS:^bTVvSo d ©ig*8 2 7 ©pf WtCttfg 
»IB#-**i-e*U*l*3*u ^©««4®l±S^«^lC{i^LT^«a^^SH 
( {1-10 1} S) ^L<tt {11-22} ffiT'ifc£#, B8PSS2 3©*Si2{B!l 

T-ti, tr^^y K«JS©i«^-ro^#aga5T't*^^^^«)(c-m^<j;e>^s 
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[0 0 3 8] 

04 &«tf«2 7 a>mmic^m.^nr=.mmm2 8©-*s:gLT^y. afm ( 

m^-mtimmm : ktomic Force Microscope) lc<fc o T# e>nfc«§g^©-#!l 
T-&£. i©AFM««!l©M£tB2 8 tCtt, ^fffcjjiSli©^ y :7©J|j o 
2 8 atf^^tlT^S. i©flp£ 2 8 a £ iiijgJI©;*-?- <5> :/©:fKJB©:R& 

8 b=bJfc«f^SSa5lciav>ffiI{c^S*vTv>S^ «|1 ©|yg7£JB©«( 
«18b, 1 8 c iUf<-Si:35(C/hS«e«(Jgc2 8 Mcig^1\ *£jftg«lC;l3Vt 

o 

[0 0 3 9] 

{C7gJE*£*lS I nG a Nf2 5-f>V^ %i/?7J± F~:/©G a Nf 2 61iJ/'j3> 
F-^"©GaNJi2 4©ili*lif©tiffttt<( { a[ieSWtatl«fc«>, M#ffl2 8lCo 
V^T-g-^-r-S^-^-li, I nG a Nf 2 5^V^*i"?A F-^"©G a Nf 2 6© 

#4ffi2 8 £*-r£fR?-©_hlC«:. tt<XgTMt«#?*J*;**U 38ft*W *- Ft 

[0 0 4 0] 

3 a>mmm 

. msitMnm&iz£vmf&&tifrmft#j*-\?z7jk-t¥ffim (a) ^wtsh 

o 

[0 0 4 1 ] 

05{C^-tJ:e)lC, iJ-7r-TT««i:T«I^*«i:©««<*T'S>S*flc3 l_t 

JxUn>F--7 p ©GaNM$:««Lfc»jt#:T**.5.„ jS#Iv;**3 2{Cli0tf q 
*|6l&*#*(fiIi:-rSX h9-f/^{CMPLfeMPaP3 3*iC»j*a*i*. i©q 
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^ahmmm 1 ^m^.t~m^ms:^m^t^\z [1-100] *w*u<tt d 

1-20] *|6l-??feS„ 
[0 0 4 2] 

FJffcUT«tt?-«2'U 3> N*-^©GaN!3 4#?£j&a*u *©J:»C?SttJi 
^fcS I nG a Nf3 5#JgJfta*u ^© I nGaNl3 5 ©_h(C lif£2>gm§? 

»RJ**CJ:»J. J/ya> K-^©GaNi3 4tC»S«84 1 q 

£©*ttIBttSlB ( {1-10 1} H) ;6rb<tt {11-22} IT*>J, »R 
j&sb* jc ase* b t mat 2i\Z>. 

[0 0 4 3] 

f 2lSS^5-y KlT*«vy*J/fA K— -y<DC a Nf 3 6©_h{C«pS 
*3 7#Jgj£a*l5. r©p«t3 7!i«itfNi/Pt/Au$fettNi (P 
d) /P t/Au<0**«J6*»&3BtS*«*T»**. *HJ6^flllC*V%T, 4#(C 
P«ffi3 Vttltaox^y^ilofcflttM 0S:±K:«8l"r*J:-5K:l»>B»*© 

fc*Sft©:*^?:/#*»^i:J&:**S«:««4 0 b, 4Oc0-SP^ 3g»{W© 
#i$4 2&i?ttpS«3 7JC««atl3&V^. IS*©X5 : -y^©i»ofc««4 0# 
£»StB*#*#^;ifc*>&, gfifflXfy >'^«f^-t**/jNa«:1S«4 0 b 
,40c SpSi3 7 Sf^tSI femSfSiiAB*©^ U 7©££5iiig«*£ 

[0 0 4 4] 

r©«fce)(CiigS<DX^>y-/(Z)ffltofeffi«lClSoTpmffi3 7 
^^i"JAK-7"fflGaNI3 6©&<&&#&:{K©«S|S{C^i&L^£:«>(;:, "7 
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tc «fc o xm&oxT- v •7<D*&&ftB$-zmm-$-2> ± e> ic»j« lt % i§^ 0 

[0 0 4 5] 

nfI3 9 ^Sfiv-X^ 3 2 $:gaPbfc^«©^PgiS3 8{C^$4x 
£ 0 ICDntiSgttM^fJTi/Al/Pt/Aufligt^tJ, fg 1 

KIT'^S i"J 3 > K - ^© G a NI 3 4 (Clfls3 1 $r^bT«^CW(C 

[0 04 6] 

*mmmm<D*mftftftm*Ki:tui, [1-100] *fa%n,<i* tn- 

0GaNl3 6©^«?*^lifl^©SSa5(C^LJ&V^fe«){C, 7* h U V^77-f 
[0 0 4 7] 

. 0 7li^m*{cJ:y^$^fcl63 1 6y-f^--FS:^-t5pffiH (a) ^WrffiS 
(b) T'fe^o 0 8fcM£&ffi£#^£¥#tt«£«*©I^W®ET-;&£ 

[0 0 4 8] 

07tC^-r«fc^{C, t77^ T»«£T«/£JI«i:©«*#T*&&*#5 l_h 

^m*m.ms 1 * as* [1-100] *i^«l<« u 

1-2 0] *W©V^*l^J:»; 0. 2SH±T-2 0 ,K^T©#l«f£W«VNfe*[^ 
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t.2tl£>. ^fflfflit ^Ifttt [11-2 0] *l^^^*!l5«-rtlfc^J 

[0 04 9] 

InGaNl5 5A^^StL. I nGaN«5 5 ©_LlC «Jg2#«M 

*RJ**»C.J: »J, S/iJ n> K-y©GaNl5 4 (C{i^6 1 *«H«f t*|ftfc« 

^©M^ffittSffi ( {1-10 1} BD «L< tt {1 1-22} 
f&gf$(Ctt^Jfel,TJ£j*2*l,£., #(C, WM©^2CDSIJ6^«i:^{C > Cl- 
io 0] *|6l^L/<{± [1 1-2 0] *|6j^fe-rtlfc*r^S:a#?V^f 5 2©fp§ 

[0 0 5 0] 

i5 7«^H5„ rfflpfl5 7tt^«Ni/Pt/AuifeKNi (P 

p««5 vttUffto^^y^cDJifofeflr^te o &±ic««** J: 3 tciwej***© 

[0 0 5 1] 
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[0 0 5 2] 

5. r©nii5 9 SMiBT i / a l / p t / a uf ifit'S mimn 

Mf^y FIT^S i"J 3 > K-7"fflG a NI 5 4 tc«# 5 1 LT«*0»(C 
[0 0 5 3] 

#5^^w¥i!»#^»^cj:*vtf, [i-i oo] ^mmv<it [li- 
20] #p*j^e>o. 2mu±T°2 omuT&fim&i&mxirtittfazmjR-?* 

B6 0©^g097.^^y©^ofc««{CK^TpS^5 7 £7£f&-e^£„ 
[0 0 5 4] 

[sg 5 <Dm$mm 

G a N«©«$4Sn 7 0<D#M^c7 0 b. 7 0c?:SbTV^. 
[0 0 5 5] 

pSi7 i ttN i/pt /Aui^iiifetiiffey, #fc*^i6^jgtc 

SVNTWU Pti7 1 l±, *gft©X^y:/<Z>}§ffoT^fc^«*£7 0 b, 70c£ 
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[0 0 5 6] 

•rs. 01 o\*mw.&&\z frtcnyt? 4*- vm^^B^^-mm (a 

) £»T®0 (b) T*&*. 01 1 tt*#iB&#*-*4MI*#* 

[0 0 5 7] 

hi o{c^-r«fce.{c, 1 7 ? -f 7is t t««*« ©«i#i'fe 5 ift 8 i 
_ttc >yv =i>mtmfrt>tez>mm-?x? 8 2#jBjasti*. s<t8iit has 

fiftlC{i-£©±B$:C®£-r*-9-:7 7-f T*«_h(C M/UiT:/ K-^G a NIS 
tKi/V3> K-7"(DGaNll:fILfc«Iftt«,5. 8 2{Ctt0fp 

q#rtltt, «^ H«K, Sifc§S9 1 ^«^fc^S^*5:0*fe«){c [ 

1-10 0] -filttfgLKtt [11-2 0] ^|6j-eS>*„ 
[0 0 5 8] 

KItLtiit«^"J3>F-7'©GaNl8 4*W3^ ^©JllCjgft® 
£:&•£> I nGaN|8 5*^^$|X, I nGaNf8 5 ©±fCl£^2#mM 

KIi:ltffiV^n57ni'7AK-7"fflGaNl8 6 #7§?J*£*t*,, 
»iR**K:J:»J, SyUn>K-^CDGaN«8 4{C{i^i!»9 1 #0* q 3f|pJ(CiS 

fi-r*«fc^tc^$tx*o r»tg9 i <DmMiz&m$iwtf*ti"etimf&zft. 

rffllMItiSl ( {1-101} M) <tt {11-22} ffi-e&y, 

f&gtSfC te£5fe L TJ£J*£ *l* „ 
[0 0 5 9] 

WhZmmQV^V KIt*fe57^->')A K-7"fflGaNl8 6©_h$Cfctpm 
f8 7, 8 8*^^$n*o Ifflpli8 7. 8 8B«i«Ni/Pt/Aut 
fcteNi (Pd) /P t/Au©S(«1iig^e>7a:-5S«»T*$>*„ *^^JBtC 
fc^T, #(C P m«8 7. 8 8{iM©©X^>y7°©«ofe«ig9 2 5r±tCffia-T 
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©^©ffi^^ifT'tt, PSI8 7, 8 8#^JE&Sft&VV^->tC3ftT^* 
. Pfl8 7, 8 8 &JgJ^rS£fcT?i£Stt©&<&V>=Hil§9 I2tt^», agjitt 
<z>& < & v^ttflsffiottMioifitf ft £fc««aA«!>iRft# e>#* £ i: #T*£, 4* tt 

[0 0 6 0] 

iCDJ:iC*Sft©^^y^©ii-3fc**fC»oTp«*8 7,8 8 

*CJ:&a:vv|ia6fc-rsr pSI8 7, ss&vn^fA 

K— "7°©G a Nf 8 6 0jMfc&ft*tt®«tttC&jftb&V^£AiC, 7*MJyjT 

^ttSSaifcCDfcfc*. pli8 7, 8 8©fifiti 

[0 0 6 1] 

nSt8 9 fcS^VX? 8 2 &MPbfc^^©||Pi|5 9 OlCMSft 
*. r©nti8 9ttfljttfTi/Al/Pt/Au«iiaT*»J, 1 

KlfiiS/'Ja^K-^OG aNl 8 4 (C»#: 8 1 LT«:»l$tC 
gc3^$ft*„ 

[0 0 6 2] 

#SM6M©4M*tt»**^KJ:fttf, [1-10 0] #r6j3gb<te [11- 
2 0] ;£>fflfCfijt3:nsiKlt9 lG>nmizmaLZStlZHttW<DM8i<Dxrv7a> 

«^t««9 2icissoTpmffi8 7. 8 8wm.ua i * e> CMS ft* 

^J&^txOfCT?^*. ptt8 7, 8 8 &V^*S"7i>. K-^OG aNJf 

[0 0 6 3] 

[» 7 ©i6j6j£ag] 
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-r-5. 01 2irmm&&iz£ vje&znt^yttrj*- Fm+Zj&mta (a 
) tmmm (M -e^*. 01 3 tttKra&£?s¥*ttj*£«tt<z>Kfls 

[0 0 6 4] 

01 2{c^t«kd(C t7r>f 7«StTMfiItffl*IftT'fe5ifti o 

Kitmtptjsfaz&ttmt-tzx h^-f ^{cwpufeg§p«pi o 3#jgj£s 

£©t2fflHMMHl 1 1 [1-10 0] # 

|fiJjgrb<H: [1 1-20] ^[Rl©Vx-fix^J: »J 0. 2S«±T-2 0KJWT©£l« 

fcfc, @zR©MT-at ^isjte [i 1-20] #ra^<i> 
*9 5 s -r & tc m & L X V * £ o 

[0 0 6 5] 

r©<fcptcim*v%^©i§pa$i 0 3 Irffl^feSgiRfiMUcj: liSSi'v 
v FMi:LT«ltg-rsS"J3>K-^ , ©GaNMi 04#7£j&;*4v *:<D±.lZffi 
HmtttZ I nGaNfl 0 5#JBJ«Sft, fffll nGaNH 0 5CD_k(CH:^ 
2mmm^^V Kit UI^^5V^->'?A K-^G a NI l O 6 #71? 
^StlS, S^*tCj:»J, i^U 3> K-^fflG a Nf 1 O 4 1 ffl 

tptj3miZM&-f&£?lCl&f$,£ti2>. Z\0)m&l 1 1 ©pj«!HCtt«£Ml 13 

#**verw*j*s*u s® ( d-ioi} ®) ^u<i± {i i - 

©IOi0l*»fcHtll»c, [l-ioo] #ifin£b<W: [i 1-20] fimfrbim 

i o 2<Dfflnm i o 3 <z>*##rai: bT^&ri:*^ 

[0 0 6 6] 

i2«fl^7>v Klt^Svni-fAK-^GaNf 1 0 6©_h(C«p 
til 0 7, 1 0 8»^tV^„ r«pfil 0 7, 1 0 8 fct09;UiN i /P 



ajIE# 2002-3008377 



4$2 001 -0 61837 



t/AujfciiNi (pa) /p t /a u<Dmmm'Mfr*> te&mmis x*$> &„ * 
mwT*^ftmw.c>m*m-ftiz@im-r&&it8ii i ifi^©ies^^s 

SSa${W©«a«(Z>£#&£T-WU pSil 0 7, 1 0 8jW*J*3*lfc 
VV^-^lC^tlTV^., ptil 0 7, 1 0 8Z1fgM l &(D&<&^mmi 1 1 

[0 0 6 7] 

i©J:^(Ci^ft©^^y^©«Sofc««tC|SBoTp*«l 0 7, 1 0 8 
*>-D : glZJ:t 3 &^mi&L-?2>Z.£-&T*g2>„ Ptil 0 7, 1 0 8ivy 

h U v - ic J; & A ptii07> l 

0 8©eSi±AFMlCJ;oT^e>tlfea«^$:JWoT^f^ri:%T'^, ft 
[0 0 6 8] 

— n«ffil 0 9*jg#*V** 1 0 2 &BlPL,fcie*«©BBP*l 1 0 IZ& 
JfcStlS., rfflntil 0 9ttfili«Ti/A l/Pt/AutiilTfc>J, 
« 1 tfiSf 5 7 KIT'S S f y 3 > P - 7"® G a N 1 1 0 4 {C»ft 1 0 1 

[0 0 6 9] 

*mmf&m<D¥m<*ft9tm*iz&ti\ts ti-iooi um^L<& tn- 

2 0] ^ft^O. 2gg±T*2 0*«T©^l 1 S©«gHT--rtl^^r|fiF$:a^VX 
? i o 2©Mpa5i o 3©*##i6ji: Lt^sri:*^, *£M 1 <DX'rV 7<D^& 

5«*4®1 1 3©«Sffl^f77'ffl»ofe««i:ISoTpS«l 0 7, 1 0 8 1: 
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fc, P«tl 0 7, 1 0 8J:VWi/f AK-y©GaNil 0 6®M^1 
[0 0 7 0] 

[s& 8 (Dmmmmi 

->i:G a 1 2 l©#M«cl 21b, 121 c £7* V>£„ 

[0 0 7 1 ] 

P«ffil 2 2l±N i/P t/AuMSr«Mbfem*«T'fe»J, 4$(C*£ttm 

(cfc^-m, P «ti 2211 ieifflxf-^oiot^&v^i 2 1 b, 1 
2 1 c zmvztmzmMi 2 3©ie^*iKw-£»A^->i:'5:-s<fce)(c^$n 

^S©X^^^©«oTV^V%M«l 2 1b, 12 1 c,K.t»8l 2 3 CDJfi 

[0 0 7 2] 
9 ©HS^M] 

[0 0 7 3] 

01 5tcat-rj:e)tc, tSrj£<z>|lM»2:n«K:. *7r-f T»«i:T*^*« 

1 3 l_htc, J/ya>SftK*^45aiRvx^ 132A< 
^fiEStvSo SfiVX? 132 (C [1-100] #ft;gL<te [1 1-2 0] * 
[SlS:S#*l6li:-r-SX hv-f ^CMPLfelSPail 3 3#7£J*S*V, I©IP 
gpi 3 3 S:«v%fea^Stci; 'Jf lftSi-yy KitLt«8t*i'!J3> 
K-7fflGaNf 1 3 4*t*«a*l, -^©Jt(C?gffi» £ & £ I n G a N| 1 3 5 
tfm&Zn. *(D1 n G a Nf 1 3 5 ffl±tC Iif2lfl? 9 >y FfffcLTfflW 
ttl^vy^i/^A K-^fflG aNf 1 3 6 A^Sftl,, 3MRf&RfC «fc »J , 
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y n> K-y®GaNH 3 4 ictt&lltf [ l - l oo] Jsm^L< it [11- 

2 o*i«o{c®*-r^j;e)tc^$tv^. i©*»©wnKHi«»iB«<-e*i-eti» 
j*s*u ci©«^®tts® ( {1-101} a) ^b<« {i 1-22} mx-$> 

[0 0 7 4] 

45 2 KIfft*7^* K-^OG a Nf 1 3 6©_hlc(ip 

111 3 7, 1 3 8ifiJ&m&tl&. rfflptSl 3 7, 1 3 8li«ilfNi/P 
t/AuJtttNi (Pd) /Pt/Au0«Itiid^45iiIt'S)S. * 

mmmmizis^x. #ic P ««i 37,13 stttego^y^ajsofctwss: 

SSSPffiJ©^«g©iS^«:i:*T-{i. p«f 1 3 7, 1 3 8tfJ&&tStlt£^. ptil 

37, i 3 8«:iis*ttcDa<«;v^ii©ie«^, mt£(z>A<«:vx«ntii®«w 

[0 0 7 5] 

s 6 as v*Ttt. P m i 3 7, n 8#M£4i 

ftv^bytut, jk^*^* &s e> * e> tew*, ttmtt ^ss*fiR 

13 9#)Wt3n8. r © J: ^ «:£jMAJRR 1 3 9 1 5 i 1: T. *Stt«T 

IS£Lfc^£:£«M*fiKl 3 9©*®T'S*fa-&T#§3t^I*$:l6i«)€>ri:A<T'^ 
S„ tfenltl 4 OtilRYX^ 1 3 2fcWni/fc*e*:R©0ln»l 4 llCJg 
JftSft*. lOntil 4 Ottft^fiTT i/Al/Pt/AutgiltSfetJ, 
IliiS?5>y Kf"?»*i";a>K-^«DG a Nl 1 3 4 (C«fltl 3 1^ 

[0 0 7 6] 

*9mj&n<D¥mi*&$i**K.*.to& ci-i oo: *w*b<tt [i 1- 
20] xftizw-gkzixzmmnmfflizpmmi 3 7, 1 3 8#ati0>2H9fcStt 

U^f-Otf £o£(Cj: e>fc^t)0HCT*£-5 o PSI1 3 7, 13 8£vy* 
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K-^GDG a NI 1 3 6 ©^l&&:ftSt:fK©Sg«PtC7£)£L&^£&lC, 7* 
[0 0 7 7] 

im i o ©njg^ffi] 

*HJ6^ffil±**^l^— tf-ig-iFCDagjg^aT'^U, 01 6 75M01 9 

t?»»j, ®i6© (a) awHT^y, (b) &*<Dmmm-e&z>. mint 
M®mitm-?2>¥m&mnmm<?>mBwwmT>&2>„ mi 8it^m&<om*<D 

«15:^tHT'*tJ, HI 8® (a) «5pffi0T*;g> y , (b) l±^©»rffi0T*& 
[0 0 7 8] 

Sfc-T, 016® (a) , (b) iz^kt^^iz. *7r-f7Mi:T«SIJ: 
©*M<fcT'2b.5»ttl 5 l_hlC, 3>gHfcR*^fcSjg#?VX? 1 5 2 
J^StlS. S^VX* 1 5 2{C01 6© (a) (Cq^lRTT^-T [1-10 0] # 
ft^L<» [11-2 0] #|fil?:^#73l«Ii:-tSX h^-f ^{CB§PLfeB§P8i5 
1 5 3 tf£jft3*u ^©UnfiPl 5 3 &fflHfc3WRj**ICJ: 5y 
K«tbT«|gf-5i/Ur3>K-^©GaNMl 5 4#J£/«;**U ^©±tC«ffi 
I nGaNMl 5 5 3 *l, -£■© I nGaNfl 5 5©_LlCtt^2 

mmM?^y Klh LTffl^ 6tlSYn ->7A F-7"©G a Nf 1 5 6 
3*l£„ S*?fi£*{Cj;y. */V 3> K-"7°©G aNi 1 5 4 fCli«*SS# [ 1 - 1 
0 0] #|&ngb<B: [1 1- 2 0JS\iHizm&?Z>£?lzmf8,2tiZ>. r©ftigS© 
PKBIiciiMMHA^lx^ti^S^x, ,r©«&Mi 61 lis® ({1-101} 

S) ^L<(± {11-2 2} ®T'*>oTSI*?^SI*tCli^LT0^3tlS„ 
[0 0 7 9] 

^23»«S^v«y FlffeSvni'fA K-7"©GaNfl 5 6©±{Cttp 
til 5 7#7£j&£*l£. ifflpill 5 7iif|iHNi/Pt/AuSfe|j;N 
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1 (Pd) /Pt/Auffi«iii^e>45iilt$>5. ^fenlil5 8t 
liRV^^ 1 5 2 £|HlQLfeAu«ffi|fjtT-&'J, 8ll3*«g?* 59 K/ST'&S 
2/U 3> a NI 1 54Ci»l 5 1 1tftVTn%W\zmWiZ 3 

[0 0 8 0] 

r©<te>fCpmffil 5 7, ntI15 8l:Iibfeti5T', 01810(01 

©^£B§® 1 7 o, no^ts. rtie>— MCO^-^SI® 1 7 0, 1 7 0tf 

[0 0 8 1] 

cm 1 1 (ommmmi 

©«ittt, Iui*©#mi6^©r^<, [l-100]#^Kli[ll-2 

<dg nNmtifim.mi5ixt~mm$:m-*2>, wmo&^m&m?. 0 nz&mzmz. 

KNi/Pt/Aulfc(iNi (Pd) / P t /A u CDSUf«tit;fr £>fc.g> p 

2 0 5^*5p^|6j lC ®^E$tl-6^©^^->T*^$tl, IS2 0 0_h©5gf? 
VX-5'©MPg|$2 0 1 ICten«fi|2 0 2#?7£j&$*lTV>£,, 

[0 0 8 2] 

[0 0 8 3] 

i©J:e)**5g©*^J6^©*^fi(CfeVNTtt. *1\ [1-100]* 
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ft3gu<&± [i 1-20] jjfaizm&ztizmnmzmmtzz. m^-n 

■5. P««2 0 5At)tnii2 0 2 ©^M-ftfe «rtgT*& »K 7*h'JV^ 

9 7 - tfmM t % z> z. t mMx.m<ovs & m & z. t wr- § s „ 

[0 0 8 4] 

*ftw<D¥mfaftybm*izj:ftii. [1-100] #[&j^L<tt [i 1-20 

] #[Sj£fcte3*x£>0>;£frfr£. 0. 2,KK_hT*2 0SKT©ftKffl«6HTfnfc 

zf<Dm^r=.m.mzvn.m^m^LX'^^. zoit^^m.^^^v^f^m^x 
gs. pmmz&mm.&<D&m&mmz&mhte^r=.&iz. y*hvv>f 

[0 0 8 5] 

S^tSIiiT'i^ [1-10 0] *|pI^L< [1 1-20] ^faSr'sS 

[ia®©fis#^si«] 
[01] 

*«^©^l©Slli6^«©^*«c5§3fc*^(C^^S, [1-100] -fifalgV 

<« [1 1-20] xmzmfo^xv <DmnmzMfcLr~M&<DmiRtft&M&<D 

*^©ttlSSf@TSoT, (a) ttspWHT'feU, (b) it (a) ©b-b 
[02] 

[03] 
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*nm(om2 <D&mmm<z>¥m#$&ybm*izfrfrz>. [1-100] fimmv 
<s[ii-2o] *ifin3&»&^bi**ifcA«cD*ws:***«ri:-rsaiRv^i' 

tt¥ffiHT*»y, (b) fcfc (a) ©b-bMffiEt^S. 
[04] 

[05] 

^^©^aromg^ffio^^fe^ig^tc*^^, [1-100] *ifii«L 

<tt[n-2o] %faKm&^x9<Dmumzj&f&Lt~m&<?>¥m<*mftm* 
(Dftrnzm-tmr-ab^T, (a) wiBt-fc^ (t>) it (a) ©b- b^wf 

®0T:3d.&. 
[06] 

ms©^a5«i®HT-$.s 0 

[07] 

<it [11-20] ^[qi^e>^b-rtife^ia[©^i«j5:^*iRii:'r-2.«^v^^ 

CDBBP«l$S:»/«Ufe»#©*#flc»3%* : f-<©«»Sn%i-H'P*oT, (a) tt¥ 
ffiHT?**;, (b) « (a) ©b-b«0T**5. 
[08] 

[09] 

*»»B ©^ 5 (Dmmj&m&^mtimytmj- k * *» & «*4® * *-r & ^ 

«ffi©Ma5filffi0T*fe-2> o 
[01 0] 

<» [11-20] ^ffl&JM^I&fc^&Wv^OWPW&J&dtUfct*^© 
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^mftftytm+avtmzTji-tm-z&^T. u> uwe^y, (b) a (a 
) ©b- \>mmwmr*&2>. 
[Bin 

m ©fg 6 (Dmm&mo jc a^-s & w -r * *m<*.M n 

[01 2] 

<« [i 1-20] jjmfrb'pLirti&ftm&xfaz&ttmt-tzmiR^x? 

©HP*S:»!«bfc*-&©**fr»3lfi* : f-©«*fca%"rHT?*oT, (a) tt¥ 
BHTfeU* (b) H: (a) ©b-bHWlBHT?**. 
[013] 

«ffi©nasffl!ng0T-#><i> o 

[014] 

[015] 
[01 6] 

*««©m i o ®&Nffl?iK<z)¥*tt i/-- 

ISStlSBT-feot, ttttX?Jft#tlC;lStt« (a) B?iHTft»|, (b) tt 
(a) ©b-b«SWf®0T*fe«. o 
[01 7] 

#$gif3©£ll 0 l/--!f-*^©»3i*«6K:j^^*«»lllB 
ST-feot, 01 6(C*fJSLfe0-e$>3„ 
[01 8] 

#$&!£©£> 1 0©Hj6^JB©^»^l/— 
ISStIg@T'feoT, ^SSlBlfttCfeW-* (a) tt3pIfHTf»y, (b) ft ( 

a) ©b - bmmwmx'$>&. 
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[019] 
[02 0] 
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8 4. 


10 4. 
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